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Abstract 
Public perception may have a strong impact on the progress of Carbon  Dioxide Capture and Storage (CCS). Benefit perception 
and risk perception are known to be important determinants of public acceptance of CCS. In our study, we examined antecedents 
of risk and benefit perception of CCS by means of a representative survey and an experimental survey. Our results suggest that a 
variety of intuitive concepts about CCS influence risk perception and benefit perception. An attempt in fostering laypeople’s 
knowledge about CCS and thereby correcting their misconceptions by providing expert information tailored to intuitive concepts 
of the respondents succeed in decreasing perceived risks and in increasing perceived benefits. However, in some knowledge 
domains the provision of information created confusion. We conclude that the effect of knowledge is likely to depend on the area 
of CCS for which it is used for and that the provision of expert information may not always enable laypeople to take better 
informed decisions. 
© 2010 Elsevier Ltd. All rights reserved 
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1. Introduction 
Previous research on public perception of Carbon Dioxide Capture and Storage (CCS) indicated that the general 
population perceives a variety of risks emerging from CCS[1-4]. At the same time, it is found that people are hardly 
aware of the technology. Some studies examined the mental concepts that underlie laypeople’s risk perception [2, 
4]. However, how influential these concepts are on risk perception has so far remained unclear. With the present 
research, we aimed at revealing the prevalence of the previously found concepts in a representative sample of the 
general population. Additionally, we investigated the impact of these concepts on risk and benefit perception, which 
are known to be important determinants of public acceptance [5, 6]. Furthermore we were interested, whether it is 
possible to increase perceived benefits and decrease perceived risks by correcting the misconceptions through the 
provision of expert information. The prediction of current or future levels of acceptance of CCS was not within the 
scope of this study.  
Some qualitative studies in the United States and in Europe have found aspects in laypeople’s concepts of CCS 
that might influence risk and benefit perception of CCS. A focus group study in the UK examined public perception 
of geological and ocean storage of CO2 [1]. Respondents raised concerns over the integrity of the storage reservoirs 
and the security of the stored CO2, and mentioned analogues between nuclear waste and the storage of CO2. 
Palmgren et al. [2] examined laypeople’s mental models related to CO2 storage in geological formations and the 
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deep ocean. Study participants were afraid of environmental harm from sudden CO2 leaks. They were also 
concerned about CCS being an end-of-pipe solution that delays necessary lifestyle changes and crowds out 
investments in renewable energy technologies. Similar concerns have been reported from other focus group studies 
in the UK [3]. Participants were worried about accidents and leakage, and called for a reduction of these risks, which 
were perceived as having negative impacts on environmental and human health. The concept about a large bubble of 
CO2 that could burst and result in catastrophic consequences was described as well. Such a cognitive model of 
geological storage was also discussed in a recent Swiss study [4]. The authors examined lay concepts of CCS in 
face-to-face interviews and observed misunderstandings related to the physical-chemical properties of CO2 and to 
the perception of an over-pressurized reservoir. Socioeconomic concerns about CCS’s lack of sustainability and the 
risk of a rebound effect were also reported.  
All of the discussed studies examining people’s concepts used small samples or were not based on qualitative 
research. The impact of CCS-specific concepts on risk and benefit perception is therefore unknown. To our 
knowledge no attempt is known that tried to correct misconception about CCS that were identified in qualitative 
research by providing specific expert information and investigate the impact of this information on risk perception 
and benefit perception.  
Our research may help to identify critical aspects in non-experts’ perception of CCS at an early stage of the 
technology implementation. Knowing about the role of critical lay concepts may help communicators to inform the 
public in a more targeted way. 
 
2. Method 
A representative survey was conducted in Switzerland in 2009, which was followed-up with an experimental 
survey two months later. All respondents were provided with basic information about the principal aim of the CCS 
technologies without being informed about specific risks. This information was carefully worded, written in 
informal language and approved by several CCS experts. We first measured risk and benefit perception using 
several items. Respondents were then asked to rate technical and socioeconomic concepts and beliefs related to CO2 
and CCS which had been identified in previous qualitative research [4]. For our analysis we grouped the items of the 
questionnaire into the seven factors Socioeconomics, Storage Mechanisms, Diffuse Impact, CO2 Knowledge, 
Pressurization, Leakage and Climate Change Awareness. 
In the experimental follow up we provided one group of respondents additionally with more extensive 
information to correct specific misconceptions and the other group received the same basic information used in the 
representative survey. We tested whether the provision of this extensive information had an influence on the 
technical and socioeconomic concepts and on perceived risks and perceived benefits.  
 
3. Results  
We assumed beforehand that most Swiss people have an idea what CO2 is and what it does, either from education 
or the media. Nevertheless knowledge about CO2 seemed low. CO2 reminded a considerable number of respondents 
of a smelly gas, probably from car exhaust or industry. Few respondents agreed that CO2 can exist in liquid form in 
such depths and some were not aware of geostatic pressure. The concept of geostatic pressure and its role in the 
depth of a storage reservoir is of particular interest for CCS communication because intuitively it may play a role for 
storage safety whether a gas or a liquid is injected. Moreover, it makes a difference whether one believes that there 
is high pressure or not. Many respondents thought that the picture of a balloon that is blown up by CO2 was a 
reasonable representation of CO2 storage. Concerning the impact of CO2, the results suggested a rate-impact 
insensitivity so that most respondents perceived all CO2 leakage as bad, no matter the rate or over what length of 
time it leaks. Our findings about socioeconomic concepts confirmed those of previous qualitative research. The 
majority of our sample agreed with concepts about CCS’s lack of sustainability. They feared rebound effects and the 
crowding out of renewable energy technologies. 
By means of regression analyses, we investigated the impact of the described concepts on risk and benefit 
perception.  
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Results showed that all factors had a significant impact on risk perception. The dominant factors that increased 
risk perception were Socioeconomics, Pressurization and Leakage. Socioeconomic concerns formed the strongest 
predictor for risk perception indicating that the public is more concerned about CCS’s potentially adverse effects on 
the sustainability of energy production than about technical risks. Within the factor Pressurization, both the 
awareness of natural geostatic pressure and the perception of over-pressurization due to injection increased risk 
perception. Thus, based on these findings, informing the public about the concept of the natural geostatic pressure 
gradient might have an adverse influence on risk perception of CCS. CO2 Knowledge and Storage Mechanisms (i.e. 
the perceived level of jointing between CO2 and the rock) decreased perceived risks. It is thus recommended that 
CCS communicators raise awareness in the fields of these two factors.  
As for benefit perception, only five factors showed significant results. Socioeconomics and Leakage concerns 
decreased benefit perception. Concerning the latter, some people thought that so much CO2 would leak out of the 
reservoir that the actual aim of CCS, the isolation of CO2 from the atmosphere, would be missed. The perception of 
effective Storage Mechanisms, such as the picture of a sponge with small pore spaces that store the CO2, allowed for 
a significant increase in benefit perception. Pressurization and Diffuse Impact had no influence. 
In the experimental follow-up we compared the answers on the same seven concepts between the two conditions 
(i.e. basic info vs. extensive info). The extensive expert information targeted at correcting the before found technical 
misconceptions and beliefs discussed CCS as a bridging technology which is part of a portfolio of technological 
measures to mitigate climate change. After the provision of this info our respondents perceived significantly lower 
risks and higher benefits from CCS compared to the respondents receiving only the basic info (see Figure 1). In 
most factors the extensive information allowed for a substantial improvement in correct answers. Nevertheless in 
two knowledge domains our extensive information had adverse effects or even created new misconceptions. One 
example was that some respondents concluded from the extensive information about atmospheric mixing of CO2 
that CO2 cannot be heavier than air. Intuitively this makes perfectly sense but scientifically, atmospheric mixing of 
CO2 and its relatively high weight do not contradict. Another example was found in the factor pressurization where 
information about the high pressure that keeps CO2 in a liquid state increased the perceived pressurization of the 
reservoir and may consequently have raised perceived risks. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure 1. The impact of extensive expert information on perceived risks and perceived benefits. 
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4. Discussion 
Our present research offers new insights regarding the antecedents of risk and benefit perception of CCS. 
Socioeconomic concern had the most adverse effects on laypeople’s risk and benefit perception and also turned out 
to be more important than technical issues. Intuitive misconceptions about containment mechanisms increased risk 
perception and decreased benefit perception. We therefore recommend communicating more appropriate mental 
images that explain the effectiveness of storage mechanisms (e.g. the sponge picture) as they might be able to 
replace prevalent intuitive misconceptions (i.e. the balloon representation). Awareness about CCS’s high climate 
change mitigation potential needs to be raised among the public. Lack of correct knowledge seemed, in some cases, 
to be responsible for an increased risk perception.  
Fostering laypeople’s knowledge about CCS and thereby correcting their misconceptions by providing expert 
information tailored to specific intuitive concepts can decrease perceived risks and increase perceived benefits. 
However, the effect of knowledge is likely to depend on the context, and provision of expert information may not 
always enable laypeople to take better informed decisions. Due to the public’s limited attention, CCS 
communication should focus on information that quickly helps non-experts to improve their understanding and 
should avoid information that might increase the perception of dread concepts at first glance.  
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